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A New ent-Kauranoid from Isodon ternifolius 


NA Zhi[] XIANG Weil] ZHAO Qin-Shil] MEI Shuang-Xi[] LI Chao-Ming[] 


LIN Zhong-Wenl] SUN Han-Dong* 
O Laboratory of Phytochemistry] Kunming Institute of Botany[] Chinese Academy of Sciences] Kunming 650204[] China 


Abstract{] A new ent-kauranoid named rabdoternin H] 1[] was isolated from the aerial part of Isodon 
ternifolius and its structure was determined by the spectroscopic methods. Five known ent-kaurane diter- 
penoids[] isodona{] 2[[] longikaurin AI] ED G] 3-5] and effusanin H] 6O together with luteolin] 700 
apigenitt] 8O a-amyrin{] 90] ursolic acid] 10[] and 20-hydroxy-ursolic acid] 11[] were also reported in 
this paper. 
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Isodon ternifolius|] D. Don{] Kudo[] a perennial herb or shrub mainly distributed in Yunnan[] 
Guizhou[] Guangdong and Guangxi Province[] has been used to treat dysenteric enteritis] pharyngitis[] 
tonsillitis et¢] Wu et al[] 19771]. A series of ent-kaurane diterpenoids from this plant have been report- 
ed previoush{] Sun et al[] 1982[] Takede et a/[] 1990] Takeda et al[] 1994[]. Our re-investigation on 
this plant led to the isolation of a new ent-kaurane diterpenoid[] rabdoternin H] 1[] and ten known com- 
pounds[] isodonal] 2[[] Sun et al 1982[[] longikaurin A] 3[]] Takeda et al] 1988aL[] longikaurin E 

O 400 Sun et al[ 19821] longikaurin d] 5I Takeda et al{] 1988bL]] effusanin H] 6 Wang et all] 
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4R=H  R=0Ac 
6R\=OH R-=0ỌH 


1989[[] luteolin] 7[] Markham et al] 1978[[] apigenind] 8] Markham et al] 1978[Q0] a-amyrin 
O 9 Mahato et al[] 1994[[] ursolic acid] 10[] and 2a-hydroxy-ursolic acid] 110. 

Rabdoternin H] 100 colorless needles[] showed an EIMS molecular ion peak at m/z 390 in ac- 
cordance with the formula Cy,H3 90.1] which was confirmed by analysis of its ''C NMR] DEPT[ spec- 
tra. It possessed an exo-methylene group conjugated with a carbonyl group on a five-membered ring 
from the following spectral data] UV AMeOH mE] 232.00 IR vtem ![] 1712 and 16480) 'H NMRO 8 
5.95 and 5.34] each 1H brs{]] °C NMRO 6 118.4] CHOO 151.4] CO and 202.4] CO. In addi- 
tion to the above-mentioned signals[] the °C NMR spectrum also showed the presence of an acetoxyl 
groupL] two methyl[] seven methyleneg] including two oxygenated ones[]] four methineg] including one 
oxygen-bearing one[]] three quaternary carbons and a lactone carbonyl group. With consideration of 
the types of diterpenoids in the /sodon genus|] these facts indicated that 1 was an ent-kauranoid. 

There were no correlations between H — 5[] H-6 and C-7[] H- 1 and C-7 in HMBC spec- 
trum[] which indicated the basic skeleton of 1 was 6[] 7-seco-spiro-lacton-ent-kauranoid. The NOE 
effect¢] H — 20a with Me - 19[ H — 58 with H — 980 also confirmed the presumption. On the basis of 
1H — 'H COSY spectrum[] a hydroxyl was assigned to C- 6. The acetoxyl was assigned to C — 1[] be- 
cause the methine at 6 77.1[] C - 1[] and the correlation between H - 1 and the ester carbonyl at 6 
170.2 in HMBC spectrum were observed. The acetoxyl group was judged to be a-orientated due to the 
observation of NOE effects between H — 1 and H - 560 H- 11. In conclusion{] rabdotemin HO 10 
was elucidated as 1a-acetoxy-6-hydroxy-6[] 7- seco-ent-kaur-16-en-15-one-7[] 20-olide. 

Compounds 2 — 9 were identified as isodonal] 2[[] longikaurin AJ EO ŒO 3- 5[]] effusanin E 

O 6L0) luteolin) 700 apigenin 8U a-amyrin 90] ursolic acid] 100) and 2a-hydroxy-ursolic acid 
O 10] respectively] by comparing their physical and spectral data with those reported in the literature. 
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Experimental 

General Melting point was measured on an XRC - 1 micro melting point apparatus and uncor- 
rected. Optical rotation was taken on a SEPA - 300 polarimeter. IR spectral data was measured on a 
Bio-Rad FTS — 135 spectrometer with KBr pellets. UV spectra was obtained on a UV 210A spectrome- 
ter. MS spectra were recorded on a VG Auto Spec-3000 spectrometer. NMR spectra were run on a 
Bruker AM — 400 and a DRX - 500 instrument with TMS as internal standard. 

Extraction and Isolation Plant material was collected in Malipo County of Yunnan Province in 
Octobei{] 1994[] and identified as Isodon ternifolius|] D. Don[] Kudo by Prof. Zhong-Wen Lin. A 
voucher specimen was deposited in the Laboratory of PhytochemistryL] Kunming Institute of Botany] 
Chinese Academy of Sciences. 

The air-dried and powdered plantd] 8.0 ke[] were extracted with 70% acetone at room tempera- 
ture for 3 days each time. The extract was concentrated and filtered[] and the filtrate was partitioned 
with petroleum-ether and EtOAc successively. The EtOAc extract] 109 g[] was subjected to column 
chromatography on a Si gel column and eluted with CHCl, containing increasing amounts of MeCO sys- 
tem to give six fractiond] I-VIL]. Fractions I-V were further purified by repeated column chromatogra- 
phy on Si gel and recrystallization to yield compounds 1] 23 mg[[] 2] 21 me 30 37 me 40 35 
mg [] 50 43 mg] 6[] 1.2 el 70 21 mel] 8] 11 mel 9[] 23 mg] 100 5 g0 and 11[] 137 


mel]. 
Table 1 'H[] °C NMRŲO 'H-'H COSY and HMBC data of 1 in C;D;N 





























BC NMR] 125 MH] 1H NMR] 500 Hz] HMBC 
C oo mult) H oO mult] J in Hef COSY O H to CY 
1 7.10 dU 18 5.010 mJ 2 200 OAc 
2 24.40 0 2d] B 1.880 mJ 10 3 10 3 
3 40.00 0 3a B 1.380 mJ 2 10 20 4 
4 33.90 sf] 58 1.720 br sO] 6al] 6b 40) 6 
5 53.60 a0 6a 3.830 overlap 50 6b 40 50 10 
6 58.90 0 6b 3.800 overlap) 50 6a 40 50 10 
7 170.90 sO 9B 3.210 dU 13.10 lla 10 50 70 80 90 100 110 14) 140 15 
8 58.70 [0 lla 1.40] mJ 90 118 80 90 12 
9 42.30) dd 118 1.850 mJ lla 80 90 100 120 13 
10 44.40 [0 12a 1.990 mf] 1280 13a 90 110 130 140 16 
11 17.90 128 1.34] mJ 12a 140) 16 
12 30.20 0 13a 2.910 mf] 12d] 148 80 110 150 160 17 
13 35.30 a0 14a 2.150 overlap 148 70 80 90 120 130 15 
14 29.300 148 2.580 dd 4.49 12.30 1300 14a 80 90 120 130) 150 160 17 
15 202.50) SU 17a 5.950 br sO 17b 130 150 16 
16 151.40 sf] 17b 5.330 br sD 17a 130 15 
17 118.30 0 Me- 18 0.990 s0 30 40 50 19 
18 33.60 q0 Me- 19 0.780 s0 30 40 50 18 
19 23.60 q0 20a 5.120 _ABd0 12.20 20b 10 70 9 
20 68.900 20b 4. 840 ABdQ 12.20 20a 10 9 
OAc _ 170.20] s 21.50 di] OAc 2.170 [0 1 














Rabdoternin H] 100 CyH3 06] colorless needle{] MeOH] mp 246 - 248C aff? + 36.3° 

O c 0.9030 MeOHO) UV AMO" n loge] 232.00 3.8700 IR v: cm0 34150 29480 17400 
17120 16480 14470 14070 13660 12930 12670 12330 11880 10460 EI-MS[] 70eVO m/z 
0 æm 39d] MO*O 78W 364] 1800 344 1500 330] M-AcOHU]* O 2340 314] 200 284] 2110 
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257) 300 239) 260 220 3140 192 1600 178] 3100) 1330 480 119 40 1050 690 91 
O0 10000 810 6500 'H and °C NMR data see Table 1. 
Isodona{] 200 C.H5g0;[] colorless needle{] MeOH[L[] EI-MS] 70eV] m/q] %0 404] MO* 
O0 25W 384] M-H,OU]* 0 900) 344] M-AcOH[]* 1000] 324] M-AcOH-H,O[]* 0 1200 314] 2810] 
298] 2300 270 2000 245) 8700 20 570217) 5200 149] 6700 80 7000 'H NMH] 500 MHZ] 
CsDsNU] òD 10.01 1H dU J=1.8 Hel] CHOLO 6.03 and 5.40] each 1HO sO Hy - 1700 5.51 
O 1HO mJ H- 1BU 5.44 and 5.24] each 1HO ABd0O J= 12.4 HzO H - 2000 4.410 1HO mO H 
- Wel) 2.99] 1H0O dO J=4.5 He H- 5g 2.14] 3HO sO OAc] 0.98 and 0.94] each 3HU] 
s0 2 x MeL] °C NMRO 125 MHz0 C;D;NO dU) 204.9] dj C - 600 200.8] sO C- 1500 170.3 
Os C-700 150.6] sO C- 1600 119.30 tO C- 1710) 76.00 daO C- 100 67.10 tO C- 2000 
65.4] dd C- 100 61.4) dd C- 50 58.41 s0 C- 8 46.4) dU c-o 44.d sO c- 1010 
41.4] O C- 120 40.4] 0 C-300 34.4 dU C- 1300 34.9] sO C- 400) 33.4) q0 C- 1800 
29.9] tO C- 140 24.9 gl C- 1900 24.4] tO C- 200 OAc) 170.30 sO 21.40 q. 
Longikaurin A] 30O Cy Hg O5[] colorless needleq] MeOH] EI-MS] 70eVU m/d] %0 348 
O MU*O 8300) 33d] M-H,OU* 0 3510) 319] 1600 302] 4510) 2840 22 269%] 20L0 2170 390 
1770 3600) 160 6000 1510 8300 139%] 4300) 109] 5800) 85] 6800 'H NMR] 500 MHZ[] C;D;NO 
oU 6.84] 1H0 dO J=10.0 Hz) OH - 6600 6.26 and 5.50] each 1HO sO H -1700 5.110 1H0 
sO H- 14a[[] 4.14] 1H) dd] J= 10.00 6.3 HzO H- 6o] 4.13 and 3.99] each 1H ABd]] J 
= 10.0 Hz] H, - 200 3.19] 1HU dO J=9.5 Hel] H - 13aL]] 1.23 and 1.04] each 3H] s[] 2 x 
Me(] °C NMH] 125 MHz[] CsDsN0 80) 208.8] sO C- 1500 153.0) sO C- 16] 119.4] 0 C- 
1710) 98.4] so C- 710) 74.4] dj C- 6] 73.4] dd C- 1440 66.3] tO C- 2010) 62.7] sO C 
- 810 60.4) dU c- 90) 52.5] dd C-SI) 43.9) dU c- 1310) 41.4] tO C- 31) 36.4] sO C 
- 1010 34.00 sO C- 410 33.0 q0 C- 181 30.0 tO C- 100 30.20 tO C- 120 22.4) q0 
c- 190 19.0  c- 110 16.0 tO C- 20. 
Longikaurin H] 4 Cx H3006 colorless needled] MeOHLL] EI-MS] 70eVO m/A %LL 390 
O MO*0 10000 3720 M-H,OU* O 400 3300 M-AcOHU* O 3500 3120 M-AcOH-H,OU]* O 301] 
284] 2710) 269] 1840 254] 1300 220 1000 214] 1400 200 1600 179] 1600 1510 3500 120 
0 2400 'H NMR] 500 MHz0O C;D;NO 80) 6.610 1HO dO J = 11.0 Hz] OH - 6811] 5.99 and 5.30 
[O each 1H0O sO H, - 1700) 5.44] 1H0O tO J=4.5 He H- 116800 4.40 and 4.24] each 1HO ABd[] 
J= 9.2 Hz] H, - 2010) 4.300 1H0 dd] J = 11.00 7.5 He] H - Gol] 2.070 3H sO OAc 
1.28 and 1.04] each 3H] s{] 2 x Me °C NMRO 125 MHz] C;D;NO 80 209.70 sO C- 1500 
153.1] so C- 1600 117.4] tO C- 1700 96.4] so C- 7 75.0) dd c- 600 68.8] dO C- 
1110 68.7] tO C- 2010 60.10 dU c- 9] 59.4] sO C- 80 53.4] dd cC- s500 41.0 i c- 
s 38.0 tO C- 1210) 37.4] sf C- 1000) 34.9 tO C- 100 34.4] q0 C- 184W 33.9] sO C 
-400 31.4) a0 c - 1300 27.70 tO C - 1400 22.80 q0 C - 1900 18.80 tO C - 200 OAc 
169.80 sO 21.60 q. 
Longikaurin G] SOO Cy HygO¢U] colorless needle] MeOH] EI-MS] 70eVO m/z] %L 364 
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O MU*0 6800 3460 M-H,00* 0 5100) 328] 1200 315) 3110 30d] 1700 269%] 1000 215) 170 
17530 2400 1670 4200 1510 600 136) 3600 1230 4300 1099 5700 850 10000 6%] 740 'H 
NMR] 500 MHZ[] C5D;NU ôD 6.79] 1HU dU J=11.0 Hel] OH - 66A 6.39] 1H sO H- 14M 
6.27 and 5.5@] each 1H) sO Hy - 1700 5.16 and 4.29] 1HO ABd]] J=8.6Hz[] H, - 20 4.40 

O01080 mJ H- 11800) 4.310 1HU dd J=7.50 11.0 Hz] H- 6M 1.40] 1H dU J=7.5 He 
H- 560 1.32 and 1.11] each 3H0O sO 2x MeL] °C NMR] 125 MHz] C5D;NO 80) 209.4] sO C 
- 1510) 153.4] sO C- 167] 118.0 tO C- 1710) 98.9) s0 C- 70) 75.10 dU C- 140 72.4) da0 
c-o 69.4]  C- 201 65.4] dj C- 111] 63.0) sO C- 8 60.04) dd C -9 56.40 dd C 
-5S 43.4] dd c- 13K) 42.0) i C- 12) 41.4)  C- 310) 37.4] sO C- 1010) 34.4] q0 C- 
1810) 34.0 so Cc - 40) 31.4]  C- 110) 23.0) gl C- 190 19.0) tO C- 20. 

Effusanin EL] 6O Cy) Hog O6L] colorless needlesL] MeOH EI-MS] 70eVU m/z] %M 364 

O MO*0 76 3460 M-H,00* 0 84O 300] 84 285] 1000 260 900 259] 1000 229] 120 192 

O 1600 179] 1800 1610 3100 149] 240 135] 300 1210 420 107) 45 94] 50L0 80 75W 
1H NMRO 500 MH2{] C;D;NO ò0 6.88] 1H0 da0 J = 11.0 Hz0 OH - 6&[0 5.95 and 5.28] each 
1HO sO H: -1700 5.18 and 4.37] each 1HO ABdO J=9.4 Hel] H: - 200 4.57] 1H) br sO H 
- 116000 4.34] 1H dd J=11.00 7.0 He] H- 6M 3.87%) 1HU dd] J= 10.00 6.2 He] H- 
160 3.60 1HO dO J=11.6 He) H- 14a] 1.31 and 1.14] each 3HO sO 2 x Me °C NMR 

O 125 MHz] C;DsNU òD 211.4] sO C- 1500 154.4] sO C- 1600 115.9] tO C- 170 96.9 sO 
c-710 75.4] a0 c- 100 73.90 a0 C- 6 67.0 a0 c- 1100 65.0 tO c- 2010) 60.90 dO 
C- 500 60.0) so C- 810 55.0 dj C-9( 43.0 sf C- 1000 39.4] tO C-3 and 12[0 34.9 

O a0 C- 18) 34.0) so c- 410 33.4] dU C- 130 29.4] t0 C- 200 27.0) tO C- 140 22.5 

O qi C- 190. 

Luteolir] 700 Cis Hio Os] yellow powder EI-MS] 70eVO m/z) %0 2860 MO+ 0O 1000 
254] 2000 2290 100 150 A; + 10+ 0 3100 134] B,O*O 1600 60 150. Its 'H and °C NMR 
data are consistent with those of luteolin reported in the literatur¢] Markham et al[] 19780. 

ApigenirL] 800] Cy;Hj 9050] yellow powder] EI-MS] 70eVU m/z] %0 2700 MU* 0O 1000 
247) 3100 210) 700 150] A, + 10° 0 3100 1210 BOO 3500 9@ 1100 69) 260. Its 'H and 8 
C NMR data are consistent with those of apigenin reported in the literaturd] Markham et al[] 1978. 

a-Amyrirl] 9] C39Hs900] white powder] EI-MS] 70eVO m/ Q %0 424] MO*O 18] 411 

O 400 214] 10000 2049] 2700 189] 16 1610 90 149] 2000 1350 2110) 810 2410) 6%] 3310] 
54] 370. Its 'H and °C NMR data are consistent with those of o-amyrin reported in the literature 

O Mahato et al 19940. 

Ursolic acid] 1000 C39Hyg030] white powder] EI-MS] 70eV]] m/z data and Rf value on TLC 
are consistent with those of authentic sample. 

2a-Hydroxy-ursolic acid] 110] CzoH4s040 white powder] EI-M$] 70eV[ m/z data and Rf val- 


ue on TLC are consistent with those of authentic sample. 





272 UW UU UU oy 240 





Reference] 


Wu CYO Li HW et all] 1977. lora Reipublicae popularis Sinicae[] Tomus 64] MỌ. Beijing] Science Press 436—438 

Sun HD|] Lin ZW[ Minami Y[] et al 1982. On the constituents of Rabdosia ternifolid] D. Don[] Hara[] the stucture of a new diter- 
penoid[] Isodonoic acid] JO. Yakugaku Zasshi 1020 90] 887—890 

Takeda Y[] Takeda K[] Fujita TI] et al] 1990. Studies on the diterpenoid constituents of Rabdosia ternifolia[] stuctural elucidation of 
new diterpenoids[] Rabdoternins AQ BO Œ JO. Chem Pharm Bull] 380 200 439—442 

Takeda Y[] Takeda K[] Fujita TI] et al] 1994. Rabdoternins D-GO ent-7B0 20-epoxykaurenes from Rabdosia ternifolia] JO. Phyto- 
chemistry] 350 600 1513—1516 

Takeda Y[] Fujita T Shingu TU] et all] 1988a. Structure elucidation of logikaurin A and B[ biologically active diterpenoids from Rab- 
dosia longitubd] JD. J Chem Soc Perkin Trans 11) 200 379—384 

Takeda Y[] Fujita TU 1988b. Structure elucidation of logikaurin G[] a new minor diterpenoid from Rabdosia longituba[] JO. Planta 
Med[] 540 40] 327—329 

Wang ZQO Node MO Xu FMO et al] 1989. The Structures of Rabdoinflexins A and B[] new diterpenoids from Rabdosia inflexa 
O Thunb. [0 Hard] JO. Chem PharmBull[ 370 1000 2683—2686 

Markhm KR[] Ternai B[ Stanley RO et al[] 1978. Carbon-13 NMR studies of flavonoids-III naturally occurring flavonoid glycosides and 
their acylated derivativef] JO. Tetrahedron] 34] 1389—1397 

Mahato SBI] Kundu APO 1994. °C NMR spectra of some pentacyclic triterpenoids-a compilation and some salient featuref] JD. Phyto- 
chemistry 370 1541 





